According to the classical view, a plant cell is a metabolic microcosm separated from the medium without by a membrane, the plasmalemma, which acts as a permeability barrier to polar solutes including inorganic ions. Many such solutes nevertheless are taken into the cell. This phenomenon is commonlv thought to be due, not to diffusion of the free ions across the plasmalemma, but to the operation of mechanisms of active transport (3). The resistance of this membrane to free diffusion of ions and many other solutes, coupled with its capacitv for transport, is thought to fulfill the twin requirement for the maintenance of chemical homeostasis within the cytoplasm and for the regulated transport of nutrients and metabolites into and out of the cell.
According to the classical view, a plant cell is a metabolic microcosm separated from the medium without by a membrane, the plasmalemma, which acts as a permeability barrier to polar solutes including inorganic ions. Many such solutes nevertheless are taken into the cell. This phenomenon is commonlv thought to be due, not to diffusion of the free ions across the plasmalemma, but to the operation of mechanisms of active transport (3) . The resistance of this membrane to free diffusion of ions and many other solutes, coupled with its capacitv for transport, is thought to fulfill the twin requirement for the maintenance of chemical homeostasis within the cytoplasm and for the regulated transport of nutrients and metabolites into and out of the cell.
This, the classical view of the function of the plasmalemma, has been repeatedly challenged. It has been claimed, specifically, that inorganic ions readily diffuse across the plasmalemma, a claim which has been countered by cogent arguments on the part of defenders of the classical view ' (1, 2, 3, 4, 8, 9) .
Nevertheless, Laties and his collaborators ( 11, and references cited there) have once again put forward the contention that ions readily negotiate the plasmalemma by diffusion. They confirmed for corn roots and beet discs the operation of dual mechanisms of absorption of a given ion, as described by Epstein (5) . They went on to contend that the type 2 mechanisms-those that become apparent at concentrations above 1 mM-are located in the tonoplast, and are reached by the ions after they have diffused across the plasmalemma, considered by them to be permeable in this range of concentrations.
We have shown elsewhere (16) that even in the range of high concentrations (> 1 mM), where the type 2 mechanisms are operative, the plasmalemma does not become permeable to monovalent cations, and that mechanisms 1 and 2 of alkali cation absorption operate in parallel across the plasmalemma. In the present paper we confirm this conclusion by means of independent evidence, and extend it to the absorption of Cl.
In uring both the periods of absorption and the interruptions when the tissue was being rinsed in unlabeled solutions. For the 0.1 mM run, the unlabeled rinsing solution was 0.5 mM CaSO4, since nonmetabolic exchange adsorption of the labeled K is insignificant at this K concentration, in the presence of 0.5 mM Ca (6) . At the end of the experiment the samples were rinsed with 0.5 mM CaSO4 followed by water. For the run at 5 mM, where exchange adsorption is appreciable (7), the roots were rinsed, during the 1-min interruptions of the 1-min absorption pulses, with a O.5imm CaSO4, 5 mm KCl solution (unlabeled). The very last rinse, just before reimmersion in the labeled experimental solutions, was with 0.5 mm CaSO4 solution. Table I shows that at both 0.1 and 5 mM K the amounts of K absorbed in five 1-min pulses were half the amounts absorbed in continuous 10-min periods. Table II presents the results of an experiment in which the roots were exposed to the labeled expt rimental solutions for either 1 or 60 min. At Joth concentrations (0.5 and 25 mnM) the amounts absorbed in 1 min were one-sixtieth those absorbed in 60 min. periods of exchange-desorption in the pulsed experiments (tables I aind III). The results show that there is no "hold-over" uptake (luriing these periods.
for if there were, uIptake during five 1-min pulses shouild be more thain :50 % of the ultake in a continuous 10-mminperiod. If the type 2 mechailisms resided iil the tonoplast, then in view of the very slow exchan,ge-desorption rates referred to above (11, 13, 14, 15) such "hold-over" uptake during the desorption periods would take place through transport of the ions via mechanism 2 'from the cytoplasm into the vacuole (see ref. 11 If, at 5 mM, diffusion across the plasmalemma took place, and rapidly, then the procedure described would result in a total loss of label from the cytoplasm. Diffusion of label must follow the diffusion gradienit, wvhethler it be outward or insward. B) If at an external concentration of 25 mM (25 ,umole/ml) there is virtually instantaneous ecluilibration across the plasmalemnia. followed by no measurable loss during the subse(luenlt period of exchange desorptionl, then assuming the cvtoplasmic volume to be 0.0; ml per gram fresh tissue (a minimal estimate), the measured uptake could be no less than 25 X 0.05 1.25 umole/g tissue. Donnan factors would tend to make this value higher vet. Table II shows the 1-min uptake of K for this concentration to he only% 0.24 umole/g tissue. Similar considerations apply to the experiments done at 5 mM. WVith an intracytoplasmic concentrationl of 5 mM, and no desorption loss, the uptake could be no less thani 5 X 0.05 -0.25 jxmole/g, whereas table T shows it to be 0.126 per 1-min pulse.
In short, our results show that even in the range of high concentrations, wxliere the tvpe 2 mechanisnms are in evidence, the absorption mieclhanisms start operatinig with no discernible lag upon inmmersion of barley roots into the experimlenital solutions. and(l that the initial rate of absorption is the same as that wlhich is subsequently maintained for at least 1 lhr. The results also show that absorption of labeled ions is immediately stopped upon transfer of the tissue to unlabeled solutions. These findings are not compatible witlh a model according to which the ions reach mechanism 2 after diffusing through the plasmalemma and mesoplasm, Instead, they confirm by means of novel evidence our previous conclusion (16) that both mechanisms 1 and 2 of alkali cation absorption are located in the membrane bathed by the external solution, the plasmalemma, and extend this conclusion to the absorption of Cl.
